Abstract: Mars is one of the interesting planets for geoscientists to explore the presence of water on the surface of terrestrial planets. The age, geology and geomorphic processes of Mars are almost similar to Earth surface processes.
Introduction
Similar to the Earth, channels and valleys were observed from several planetary surfaces. Long sinuous valleys observed in the surfaces of the Venus, Moon and Jupiter's moon Io were originated from lava.
The branching valleys on the surface of the Saturn's moon Titan may be formed due to rivers of methane [4] .
The dissected valley floor originated due to running water is noticed at many places on the Martian surface apart from the Earth in the Solar system. The branching valleys on Martian surface well preserved throughout ancient landscape resemble terrestrial river valleys. In addition to the valleys, the other landforms such as deltas, alluvial fans and lake beds are the indicators of erosion and depositional environment. There is no doubt that water was the erosive agent on the Martian surface. In the earlier Martian surface, the climatic conditions were very different from the present cold conditions; at least episodically water could flow across the surface [4] . The surface of Mars preserved record of warmer and wetter conditions in which running water played an important role in shaping the landscape. Several evidences are supporting for consensus picture of the phenomenological history of water on early Mars [2] . The present article discusses the climatic conditions in different Martian time periods and reviews the reasons for loss of water on Mars.
Martian Geological History
The Martian age is closely matching with the planet [10] . 
Climatic conditions and water loss
The fate of water which was present on early Mars Number of studies were suggested precipitation induced valley networks on Martian surface [7, 1, 3] . The catastrophic outflow channels were dominated during Hesperian time period. Such outflow channels were originated due to outburst of pressurized cryosphere [15, 9, 6] . Hesperian to Amazonian is transitional period, during which the climatic conditions were changed into cold and dry conditions. During this period the fluvial activities was ceased and loss of surface water noticed on the surface of the Mars. Noachian through the Hesperian as Mars changed from an era of high erosion rates, widespread fluvial activity [4] .
There are several theories discussed on escape of water from Martian surface such as impact of solar wind erosion, solar wind ionosphere interactions and changes in the Martian rotational axis obliquity.
Impact of solar wind erosion on Martian Atmosphere
Hydrological models were adopted to investigate the temporal evolution of Martian groundwater hydrology during Noachian and early Hesperian epochs [2] . The results suggested that the more active hydrological transition in the late Noachian [5] . The net loss of water from Mars over the time is supported by both geomorphic evidence for a wetter surface on early Mars and isotopic evidence for water loss from the atmosphere. The observed geochemical evidence supported for climatic evolution of Mars in terms of a wet to arid hydrological transition in the late Noachian driven by net loss of water [5] .
Solar wind-ionosphere interactions
Similar to Earth, Mars has been endowed with large quantity of water during accretion, equivalent to the content of several terrestrial oceans, corresponding to a several 10 km thick of GEL [16] . The present inventory of observable water on Mars is quite smaller, although not precisely known. The total water content of the two perennial polar caps corresponds to a GEL of 16m [17] propose a simple model based on serpentinization, a hydrothermal alteration process which may produce serpentine [7] .
Mars' atmosphere was substantially more massive than it is today [13] . Prevailing formation theories of geologic features such as the valley networks necessitate the presence of flowing liquid water, which implies a warmer climate induced by a much thicker atmosphere.
However, the mass of the early Martian atmosphere is not well constrained. Atmospheric mass loss predictions based on estimates of solar wind-induced ion sputtering and photochemical escape processes suggest that between 50% and 90% of Mars' atmosphere has been lost since the late Noachian (~3.8 Gya) [12] .
Axis obliquity
The tilt of Mars rotational axis (25. . It is estimated that there is a 63% probability that the obliquity reached 60 0 in the last 1 Gyr [14] . At high obliquities when the summer pole faces the Sun, water ice sublimes from the poles and precipitates out at lower latitudes. Warming of ice on Sun-facing slopes during high obliquities could then provide melt water to cut small channels. 
Hydrogen Escape from Mars

Conclusion
The relatively high erosion rates and presence of valley networks imply that during the Noachian, Mars was at least episodically warm and wet. In contrast, in the Hesperian, erosion rates are extremely low and valleys formation networks are rare. The characteristic feature of the Hesperian is the outflow channel, probably formed by eruptions of groundwater from below thick cryosphere. Mars has always maintained a cold, dry climate have provided much of the impetus for advocating valley network formation from hydrothermal circulation of groundwater [8] .
Global-scale hydrological models used to explore what might have happened during this transitional period [2] . It suggest that during the Noachian, water was abundant, warm conditions prevailed and precipitation kept the near-surface close to saturation. However, loss of water as a result of large impacts and solar wind interactions resulted in a lowering of the groundwater 
